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ABSTRACT

At least six species of the genus Epitonium sensu lato are fonnd
associated with mushroom corals (Fimgiidae) off Ujung Pan-
dung, Sulawesi, Indonesia. Revised deqcnptxons of E. costula-
tum (Kiener, 1835) and E. ulu Pilshry, 1921 based on type
specimens and additional material are given. Four new species
are deseribed: E. hoeksemai, E. ingridae, E. lochi, and E. twi-
lae. The true identity of E. bulla!um (Sowerby, 1844), a species
not associated with corals and not found in Sulawesi and near-
by areas, is clarified. Examination of type specimens made pos-
sible the characterization of nominal species that appear to be
either identical with or closely related to the fungiid-associated
epitoniids found off Sulawesi.

Key words: Indo-Pacific, parasites, coral reefs, coral/mollusk
association, egg capsules.

INTRODUCTION

Several epitoniid species are known to live in association
with sea anemones (phylum Cnidaria, order Actiniaria)
(Robertson, 1963; 19834, b: 1993: Vecchio, 1964; Salo,
1977; Perron. 1978: Kay, 1979: Schimek, 1956; Hartog,
1987, Dushane, 198Sa-c: Yamashiro. 1990; Nakayama,
1991; Mienis, 1994). Less commonly, epitoniids are tound
associated with stony corals (phvlum  Cnidaria, order
Scleractinia), in particular with species of the free-living
Fungiidae or mushroom corals (Robertson, 1963; 1970,
Bosch, 1965; Hadfield, 1976; Kay, 1979; Bratcher, 1982;
Loch, 1982: Sabelli and Taviani, 1984: Bell, 1985; Dusha-
ne, 1985a—c; Loo and Chou, 1988; Page and Willan, 198S;
Hoeksema, 1988; 1989:; Yamashiro, 1990; Mienis, 1994;
Oliverio et al., 1997). Only three Epitonium species are
usually mentioned in the literature in association with
fungiids; in one case (Loch, 1982) a fourth species is re-
ported but not named. This paper deals mainly with the
taxonomy of the surprisingly high number of species of

! Author for correspondence; gittenberger@naturalis.nnm.nl

Fpitmzium found associated with mushroom corals during
a survey in a relatively restricted area in Indonesia, off
Ujung Pdndmw (Sulawesi). Four of these species proved
to be new to science. although at least one of them had
frequently been cited and 11]l1§trated under an incorrect
name. The shells of these species are very fragile, which
might explain why they are mostly poorly xeplesented or
not represented ‘at all in most institutional collections.
These species are only known from live-collected speci-
mens: it is very unlikely that empty shells will be found
washed ashore withont being seriously damaged or un-
recognizable. A more elaborate analysis of the ec ological
data (Ollecte(l during the project is l)emg_, prepared (Clt—
tenberger, A., unpul)lislled data).

The systematic and evolutionary importance of vari-
able characters such as egg Capsules (Figures 36-38).
eggs (Figure 41) and mucous threads (Figures 43—47),
which can be either straight or twisted. is still poorly
known. We observed. however, that populations of the
different species may differ in these characters. With
exception of one article by Oliverio et al. (1997), the
literature is scanty in respect to these characters. Oliv-
erio et al., while discussing the coral-associated epitoniid
Epitonium billccanun Dushane and Bratcher. 1965, fig-
ured the egg capsules, eggs, mucous threads (of the
twisted type) and shells of veliger larvae. We did not
observe a difference in sculpture or well-defined tran-
sition between the protoconch 1. formed by the shell
gland of the larva inside the egg capsule, and protoconch
‘7, secreted by the velum of the swimming veliger be-
tween Imt(lunq and settling. The protocon(hs (leues
16, 25-29. 42, 48) turned out to be very uniform among
the various species studied here, all of which dppdrentl\
have p]anl\totl()pln( development. Sclerites of at least
one species of soft coral, probably of the genus Sinularia
May, 1898 (subclass Octocorallia, order Ak\()nawd fam-
ily A](\Ol]ll(]dt’) (L. P. van Ofwegen, NN M) were found
associated with the egg (dpsules of some species (Fig-
ures 39—40).
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Figure 1.
Lae-Lae: 2, W Bone Baku: 3. E (Pulau)
kudmgaren& Keke: 7

In a monograph on Epitoniidae from southern Africa
and Mozambique, Kilburn (1985: 240) stated that “epi-
toniid taxonomy remains in a chaotic state. particularly
above the species level.” Kilbum observed that the clas-
sification of the genus Epitonium is (p. 280) "very ten-
tative and is mmed solely at grouping together similar
species for convenience sake.” Clench and Turner (1951)
and Bouchet and Warén (1956) followed a similar ap-
proacli in their revision of eastern Atlantic Epitoniidae.
Because we could not unequivocally classify all Indo-
nesian species within one or more of the 19 subgenera
used by Kilbum (1985) or the 39 subgenera hsted by
Wenz (1940) under “Scala™ (= Epitonium), we decided
to refrain from following any subgeneric classification.

The epitoniid species described in this study live as-
sociated with mushroom corals and at least some of
them are so similar that they seem to be closely related
phvlogenetically. Thev point to possible adaptne radia-
tion \\1thm a xm<rle clade. Adequate phylogenetic anal-
vses including other species of Epitonium co-occurring
with different hosts in the same general area could ]1e]p
clarify whether these species found in association with
fungiid corals form a monophyvletic group.

MATERIALS AND METHODS

Sample
Sulawesi
ure 1) is rel
details. D

were collected off the coast of Ujung Pandang,
idonesia. The fungiid fauna of the area (Fig-
el well known: see Hoeksema (1989) for
r the period April-June, 1997, 9 coral reels

Surveved area off Ujung Pandang, S. Sulawesi, Indonesia. The coral reefs investigated in particular are: 1, W (Pulan)
Samalona; 4, W (Pulan) Samalona; 5, E and ESE (Pulau) Kudingareng Keke; 6, W (Pulan)
. NW Lan[glkai; 8, Pulau Badi; 9, Bone Lola; 10, (Pulau) Bone Tambung.

were inspected. to a depth of 18 (rarely 24) meters. Ap-
pr()\mmte]v 10" mushroom corals, belonmna to about 30
species of free-living Fungiidae. were sedrd)ed for epi-
toniids and their eggs. Bene'tth these corals, about 10}
specimens of Epitonium, some of which with egg cap-
sules, were collected. The identifications of the coral
species were made or at least checked by Dr. B. W.
Hoeksema. The snails were classified into morpliological
categories according to characters of shell, egg capsules,
and proboscis. Seu)ndan]\ the species thus distin-
cuished were analvzed e(()lovlc'a]]\ for preferential
depths hosts, and substrates. The eco]omca] data will be
discussed in a future article (Gltten])ewer A.. unpub-
lished data).

The various Epitonium species recorded during the
survey were identified by review of the literature, con-
sultation with specialists, and by comparison with ma-
terial deposited in several collections; this includes com-
parison with type specimens of conchologically similar
taxa. These types are mentioned in the svstemdtlc treat-
ment ol each species.

From the about 10" specimens collected, only shells
with more than 4 mm length were measured. The num-
ber of specimens (n) measured in the calculation of
mean values is mentioned at the beginning of the de-
scﬁpti(ms, Means are indicated between the extremes
(minimum-mean-maximum). To allow for better com-
parisons, shell sculpture is described for both the fifth
teleoconch whorl and where the telecoconch is 5 mm in
width, a part of the spire that is in part independent of
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Figure 2.

Maps of the Indo-Pacific Region, from the Red Sea to the Hawaiian Archipelago. showing records of the Epitoniumn

species in this study known from more than two localities: Epitonium costulatum (Kiener, 183S) (staxs) E. ingridae new species
(triangles), E. fwilae new species (squares) and E. ulu Pilsbry, 1921 (circles).

the actual whorl number. The term protoconch refers to
the protoconchs 1 + 2. The maximum diameter of pro-
toconch 1 was measured in two shells for each species
(except for E. lochi because of insufficient material), us-
ing SEM photographs of specimens prepared from egg
capsules (Figures 30-31); because very similar values
were Consistently found, no more measurements were
taken. Shells of Epitonium species cannot be recognized
as fully grown or not. Comparative informal observations
indicate that when the snails start laying eggs they have
not vet reached maximum size. No minimum vahies are
included in the descriptions but only the largest speci-
men and the largest number of whorls. After removal
from 70% ethdnol egg capsules without embedded sand
quickly collapsed; these could not be photographed. Un-
less stated otherwise, all descriptions refer to material
from off Ujung Pandang.

The following ll)stltutl()l]d] abbreviations are used:
AMS, Austra]mn Museum, Sydney; ANSP, Academy of
Natural Sciences, Philadelphia; BMNH, The Natural
History Museum, London; LACM, Natural History Mu-

seum of Los Angeles County, Los Angeles; MHNG, Mu-
séum d’ Ihstmre Naturelle, Geneve; MNHN, Muséum
national d'llistoire naturelle, Paris; MZB, Museum Zool-
ogicum Bogoriense, Bogor, Indonesia; NNM, National
Museum of Natural Hle()I'\’ Leiden. Numbers follomnﬂr
a slash sign after collection numbers refer to number of
shells in relevant lots.

SYSTEMATICS

Family Epitoniidae Berry, 1910
Genus Epitonium R()(lmﬂ 1798

Epitonium costulatum (Kiener, 1838)
(Figures 2-6, 22, 25, 38-41, 47)

Scalaria costulatum Kiener, 183S: pl. 2, fig. 4; 1838: 5.

Epitoniuwm costulatum, —Rob(rtmn 1963: 57, pl. 5. fig. &
1970: 45; Loch, 1982: 4, 1 fig.; Dushane, 195Sa: 30, figs.
I, 2.

Description:  Shell (Figures 3-6, 22, 25) (n = 7): Frag-

ile (large specimens) to verv fragile, moderately e]ongate
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Figures 3—4.  Epitonium costulatum (Kiener, 1838), holotype
(MHNG 1152/16). Shell length 3.3 cm.

conical, creamyv white, reaching 32 mm in length, with at
least 1 damdved specimen (from Ambon) measuring 41.2
mim. Lenqth/mdth 1.6-1.9-2.2. Protoconch whorls 3 3/8;
maximum protoconch 1 diameter 0.14 mm (n = 2). Pro-
toconch with numerous fine, incised, axial lines. Teleo-
conch whorls up to 10, separated by very deep (fenes-
trate) suture. Successive whorls are almost detached. Te-
leoconch with evenly spaced. orthocline, thin costae, dam-
aged in all examined specimens. Over most of their
lenvth costae appear to be curved abaperturally at outer
margin. Costae adapically relatively high and erect, not
coronate, becoming short toward columella Costae most-
Iy continuous, but touchmv only slightly those of adjoining
whorls. Very weak splral lmes present. Fifth teleoconcl)
whorl (width 4.9 mm) mth 16-18.4-26 costae. Five mm
width whorl (whorl 4, 5, or 6) with 16-17.4-20 costae.
Aperture subcircular. Ap( rtural lengtlv/shell length 0.3.
Umbilicus moderately wide.

Egg capsules (Figures 35, 39, 40, 47):  Embedded with
sand and closely conuected along a straight, longitudi-
nally striated, mucous thread (Figure 47). ,apsules
dﬁ\mmetncal somewhat conical with a circular widest
part. Capsules 3.0-3.3-3.5 mm in length and 1.5-1.6-
2.0 mm in width (n = 8). One egg capsule contains 70—
175-335 eggs (n = 5).

Proboseis:  With some irregularly interrupted, longitu-
dinal, white zones, which are as wide as transparent in-

terspac

Type material (Figures 3-4):
1152/1

Holotype MHNG

Unknown.

Type locali

Other material cxamined: NNM, Indonesia, Am-
bon, Hitu, outer part of Ambon Bav, E and W sides of

Laha. A. Fortuin and J. C. den Hartog leg.; LACM
124505, Thailand, Phuket Istand.

Records in the literature: Australia: Queensland,
Thetford Reef off Cairns (Locl, 1982: 4). Philippines:
Bongao Channel, Sanga Sanga (Robertson, 1963: 57-58,
pl. 5. fig. 4). Thailand: Rava lsland(Dushane 1988a: 32).
Maldives, Little Hiva (Dushane, 195Sa: 32). Red Sea:
Straits of Tiran (Dushane, 1988a: 30-31); Sinai, Thomas
Reef, 27°59'N, 34°27'E, (Dushane, 1988a: 32).

Distribution (Figure 2): Australia (Queensland), In-
donesia (Sulawesi), Philippines, Thailand, and Red Sea.

Habitat:  Snails were recorded at 6-12 m depth. Coral
hosts were Ctenaetis echinata (Pallas, 1766), and Her-
politha limax (Esper. 1797). Groups of one to four snails
were found in the sand (sometimes buried) under a sin-
gle coral; sometimes close to a few hundred egg cap-
sules.

Remarks: The data provided by Sherborn and Wood-
ward (1901) are insufficient to indicate the exact year of
publication of the new taxa in Kieners monograph on
the "Genre Scalaire’. We follow Troschel (1839), who
listed Kiener’s undated work, with the new species in it,
in his "Report on the achievements in zoology during the
vear 1838, V. Mollusca’ [in German]. The names are
printed both on the plates and in the main text of Kie-
ner’s work. The severely damaged holotype of this spe-
cies (Figures 3-4) is a relativ elv elongate shell. Shells of
this species are most similar to those of Epitonium pal-
lasii (Kiener, 183S), a species originally described from
an unknown locality, but now known from the Indo-West
Pacific (Kaicher, 1980 2382: Eisenberg, 1981: pL 37, fig.
9:; Wilson, 1993: 278, pl. 44, fig. 6a-b). According to
Kiener (1838) and in agreement \\1th Wilson’s descnp-
tion (“about ten costae on the last whorl”) and the fig-
ures in the litterature, E. pallasii differs {rom E. eostu-
latum by the stronger shells with thicker costae, which
are more widelv Spaced Dushane (198Sa: 30, fig. 2) fig-
ured very similar egg capsules of this species, reportmtr
two (onnoctmd threads for material from the Red Sea.

Epitonium hocksemai A. Gittenberger and Goud new species
(Figures 9-10. 1S. 20, 26, 43)

Description Shell (Figures 9-10, 18, 20, 26) (n = 9):
ery fragile. elongate- (omcal creamy white. reaching
19 mm in Iength Len(fth/\wdth 16-1.9-2.4. Pl()t()conch
whorls 3. Maximum pl()t()umch 1 diameter 0.13 mm (n
= 2). Protoconch with numerous very fine, incised, axial
lines. Teleoconch whorls up to 9 1/5, separated by a
moderately deep suture. Teleoconch sculpture (Figures
18. 20) of somewhat unevenly spaced, orthocline, rela-
tively low costae, and low spiral threads that become
conspicuously more numerous and variable on the ab-
apical whorls. Costae on entire teleoconch more prom-
inent than spiral sculpture. Third teleoconch whorl has
ca. 12 spiral threads, fifth ca. 25. Costae not alwavs con-
tinuous. touching the adjoining whorls, where the\ are
curved adaperturallv. Fifth teleoconch whorl (width 2.1
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Figures 5-14. Species of Epitonium associated with mushroom corals off Ujung Pandang. 5-6. E. costulatum (Kiener, 183S),
length 2.8 em. 7-8. E. ingridae new species, holotype, NNM 59088, length 2.0 cm. 9-10. E. hocksemai new species, holotype,
NNM 59074, length 1.3 cin. 11-12. E. ulu Pilshry, 1921, length 1.6 cm and 1.0 cm, respectively. 13-14. E. lochi new species
holotype, NNM 59094, length 0.9 cm.

mm) with 24-27-29 costae. Five mm width whorl (whorl Egg capsules (Figure 43):  Sub-spherical. white. trans-
8. 9 or 10) with 32-35-38 costae. Aperture subcircular. parent. with protuberances, no noticeable embedded
Apertural lengtlv/shell length 0.28-0.29-0.30. Umbilicus sand. Capsules closely commected to each other along a

Very Narrow. twisted mucous thread.
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Figures 15-21.

mmi. 18. E. hocksemai new species, apical whorls. Scale line =

SEM wmicrographs of species of Epitonium associated with mushroom corals off Ujung Pandang. 15-16. E. lochi
new species 15, Shell. Scale line = 1 mm. 16. Protoconch. Scale line = 0.1 mm. 17. E. ulu Pilsbry, 1921, shell. Scale line = 1

1 mm. 19. E. twilac new species, teleoconch \\horl sculpture, Scale

line = 0.1 mm. 20. E. hocksemai new species, teleoconch sculpture. Scale line = 0.1 mm. 21. E. ulu Pilsbry, 1921, teleoconch

whorl sculpture. Scale line = 0.1 mm.

Habitat: This species was recorded between 5-15 me-
ters de pf 1. Coral hosts were Hp[mfunr’m adzm/ornus
(Quoy and Gaimard, 1833) and Fungia fungites (Lin-
naeus. 1758). One to 5 specimens were found attached
by mucous threads to the underside of a coral, near a
few hundred egg capsules

Type material:  Holotype NNM 59074, from type lo-

cality. Paratvpes: NNM 59081/1, Indonesia, Sulawesi. off
Uluntf Pandang, W. Lae-Lae, 9 m; NNN 59079/1, MZB/
1. W Bone Bal\u 6 m: NNM 59080/1. 59082/1, 9 m:
NNM 59086/2, tvpe locality; NNM 59076/1, 6 m; NNM
59077/5. 12 m: NNM 59083/1, E I\lldln“drt*ll“ Keke, 3
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m; NNM 59078/1, W. Kudingareng Keke, 12 in; NNM
59075/1, T4 m; NNM 59084/1, NW. Lankai, 6 m; NNM
59087/2, Bone Lola, 15 m; NNM 59085/1, Boue Tam-
bung, 6 m.

Type locality: Indonesia, Sulawesi, oft Ujung Pan-
dang, W Samalona, 5 m depth.

Distribution:  Onlv known from Indonesia, off Sula-
west.
Etymaology: This species is named after Dr. B. W,

Hoeksema, who supervised the field portion of this pro-
ject,

Remarks:  Shells of this species resemble those of Ep-
itoniwm ulu, hut differ by a lengthAvidth ratio of ca. 1.9
instead ol ca. 2.6. Because most examined specimens are
damaged, the fine structure of the costae could not be
observed. The teleoconch sculpture appears always ob-
solete to the naked eve and the number of spiral threads
increases more evidently in E. hocksemai, with ca. 13
spiral threads added between the third and the whorl.
In E. lochi new species (see below), on the other hand.
there is a more clearly reticulate sculpture on the early
teleoconch whorls.

F])ztonmm ingridae A. Gittenberger and Gond new species
(Figures 2, —b 23-24, 27, 30, 36, 46)

Desenphon Shell (Figures 7-8, 23-24, 27, 30) (n =
5): Very fragile, moderatel\ slender com(a] creamy
white; reachmfr 20.8 in length Length/vidth 2.0-2. 9
2.3. Protoconch whorls ca. 3. Protoconch with three
whorls, with numerous fine, incised, axial lines. Maxi-
mum diameter of protoconch 1. 0.14-0.15 mm (n = 2)
(Figure 30). Teleoconch whorls up to 10, separated by
deep suture. Teleoconch sculpture of evenly spaced. or-
thocline, thin, lamellate costae, and numerous very fine
spiral threads (>100 on the 9th whorl), superimposed
on somewhat coarser spiral cordlets (ca. 15 on fifth te-
leoconch whorl). Tnitial whorls with multiple, lamellate
costae, fused together to form thicker ones (Figures 23,
24). Coarser spiral cordlets are most prominent on initial
teleoconch whorls, where they are superimposed on cos-
tae (Figure 24). coarser cordlets become obsolete on
most d])(lplcdl whorls. Costae are more or less damaged
in all specimens: better preserved costae coronate. Par-
ticularly below the periphery, costac somewhat curved
abaperturally at their free margins, whereas adapically
more erect and slightly curved abaperturally or adaper-
turally near suture, depending on position of costa on
adjoining whorl. Costae mostly continuous, but hardly
touching each other. Fifth teleoconch whorl (width 3.8
mm) with 20-24-31 costae. Five mm width whorl (whorl
6 or 7) with 23-30-33 costae. Aperture subcircnlar. Ap-
ertural length/shell length 0.3. Umbilicus very narrow.

Egg capsules (Figures 36, 46) (n = 8):  Oval (Figure
36), embedded \\"1th sand and closely connected (ll(m"
straight, longitudinally striated, mucous thread (FIUUI'C
16). ,dpwles 3.0-3.3-3.5 mm length and 1.5-1.6-2.0
mm in width. Capsules contain 93-120-173 white eggs.

Whitisli.

Type material:  Holotvpe NNM 59088, from tyvpe lo-

cality. Paratypes: NNM 590589/1, Indonesia, Sulawesi, off
Ujung Pandang, W. Kudingareng Keke, 12 m; NNM
59090/2, 59092/1, E Samalona, 9 m; NNM 59091/1, 24
m: NNM 59093/1, Bone Tambung, 7 m,

Proboscis:

Type locality: Indonesia, Sulawesi, off Ujung Pan-
dang, ESE. Kudingareng Keke, 15 m.

Other material examined: AMS 329657, Anstralia,
Queensland, off Macgillivray Bav, Lizard Island,
14°39°S, 145°29°E, 10 m, I Loch leg.; NNM unnum-
bered, 1 shell, Indonesia, Ambon, Hitu, outer part of
Ambon Bay, eastern Laha, J. C. den Iartog leg.

Distribution (Figure 2):  Australia, Queensland; In-
donesia, Ainbon, and Sulawesi.

Habitat:  Specimens of this species were found be-
tween 7-24 meters depth. Coral hosts were Fungia con-
cinna Vernill, 1864, F. fungites, Heliofungia actiniformis,
H(’thﬂm limax and  Polyphyllia talpina (Lamarck,
1S01). Specimens were found attachied by mucous
threads to the underside of a coral; one or two speci-
mens were found associated with up to a few hundred
egg capsules.

Etymology: This species is named after Ms. Ingrid
van der Loo, Leiden.

Remarks:  Conchologically this species resembles the
‘probable holotype’ (Kaicher, 1981: 3036) of Epitonium
dubium Sowerby, 1844 (BMNH 1981234) from the Plil-
ippines, which is an imperfect shell with a broken ap-
erture and several apical whorls missing. Its length could
have been ca. 20 mm. Costae of d(l]d((’l’lt \\horls are
continuous, slightly curved toward aperture adapically
and away from aperture abapically, not projecting over
suture. The holotype of Epitonium dubim most clearly
differs from E. ingridac by its less prominent teleoconch
sculpture and t}nd\er not lamellate costae. The speci-
men figured by De Boury (1912: pl. 7, fig. 4, Scala du-
bia), which might represent E. (lubium (c¢f. Kilburn,
1985: 327) has more ()blique costae. The identity of Sca-
laria grayi Nyst, 1871, (nomen novum for Scalaria stri-
ata Gray, 1844 not Defrance, 1827) is unclear: Tryon
(1887: 60, as S. striata) and De Boury (1912: 95, as S.
striata and S. grayi) considered this nominal taxon a Sy
onym of S. (Iulnn Kilburn (1985: 327) questioned this
synonymy. The shell of S. grayi figured by Tryon (15887:
p] 12, ﬁg 68, as S. striata) has a more shallow suture
and relatively larger aperture when compared to E. in-
gridac. The new species also resembles Epitoniuin fria-
bilis (Sowerby, 1844) from Western Australia, Swan Riv-
er. The holotype (BMNH 1966653), figured by Kaicher
(1980: 2329), is 16 mm in length d]](] 7 mm in width,
with ten whorls. It differs most conspicuously from E.
ingridae by its closed umbilicus and absence of spiral
thred(k The species described and illustrated from Syd-
ney Harbour as Foliaeciscala barissa by lredale (1936:
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30 31

-

SEM micrographs of species of Epitonium associated with mushroom corals off Ujung Pandang (unless stated
), Indonesia, Ambon, Hitu, outer part of Ambon Bay, W Laha, apical whorls. Scale line

5 23-24. E. ingridae new species 23. Apical whorls. Scale line = 0.5 mm. 24. Teleoconch whorl sculpture. Scale line =
0.1 9. Protoconch. 23. E. costulatum (Kiener, 1838) (same shells as figure 22). Scale line = 0.1 mm. 26. E. hocksemai
idac new species. 28. E. twilae new species. 29. E. ulu Pilsbry, 1921, Scale line = 0.1 mm. 30-31.
Protoconc new species. 31. E. twilae new species. Scale line = 0.02 mm.

Figures 22-31.
otl 22, E. costulatum (Kiener. 1¢

new
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Figures 32-35.

Species of Epitoniim often confused in the
literature. 32-33. E. twilae new species, holotype, NNM
59104, length 1.5 cm. 34-35. E. bullatum (Sowerby, 1844),
holotype, BMNH 195136, length 2.0 cm.

300, pl. 22, fig. 15) seems to be similar in shape and
size, but the costae are described as “of different
strength, some fine, others large and recurved. while still
others approach varices in size.”

Epitonium lochi A. Gittenberger and Goud new species

(Figures 13-16, 37, 45)

?Epitonium species 4: Loch, 1982: 4-5, 1 fig. (see remarks
below).

Deseription:  Shell (Figures 13-16) (n = 4). Very
fragile, elongate-conical, creamy white, reaching 8.5 mm
in lendth Length/width 2.0-2.3-2.7. Protoconch whorls
3.25. Ma_\lmum diameter of protoconch I diameter 0.12
mm (n = 1). Protoconch with numerous fine, incised,
axial lines. Teleoconch whorls np to 8, separated by a
very deep suture. Teleoconch with evenly spaced. or-
thocline, lamellate costae, crossing low splral threads
that are approximately a half to a ﬁfth as wide as inter-
spaces (Figure 15). Reticulate pattern present on most
adapical whorls, replaced by spiral threads on later

whorls. Third wlorl with ca. 13 spiral threads, fifth one
with ca. 15; spiral threads equally prominent throughout
whorl. Costae usually not continnous. lamellar but rather
low, barely touching preceding whorl. Due to damage in
most specimens, fine structnre of costae conld not be
examined. Fifth teleoconch whorl (width 1.3 mm) with
24-25-26 costae and 12-13-15 spiral threads. Aperture
subcircular. Apertural lengtli/shell length 0.22-0.23.
Umbilicus absent.

Egg capsules (Figures 37, 45): The roundish, white,
egg capsules (Figure 37) are mixed with sand, and close-
ly connected to each other along a straight mucons
thread without well-defined sc ulpture (Figure 45).

Type material: Holotype NNM 59094, from type lo-
ca]xtv Paratypes: NNM 59095/2, 59096/1, Indonesia, Su-
lawesi, off Ujnng Pandang, MLB/I, type locality; 16 m;
NNM 59098/1, 18 m; NNM 59099/1, E Kudingareng
Kel\e 3 m; 5910071, 12 mi; 59102/1, 18 m: NNM 59101/

2, ESE Kudingareng Keke, 15 m; 59103/1, Pulau Badi.
‘74 m. See d]so Renmrl\s

Type locality: Indonesia, Sulawesi, off Ujung Pan-
dang, W Kudingareng Keke, 12 m.

Other material examined: AMS 329687/2, Australia.
Queensland, Lizard Island, Watsons Bay. 14°40'S,
145°27'E, 24 m, 1. Loch leg AMS 30963b/l 329689/1,
Granite Bluff, 14°39'S, 145°27'E, 23 m. 1. Loch leg. (see
Remarks below).

Distribution:

Habitat: The snails were found between 3-24 m.
Fungia costulata Ortmann, 1889, and F tenuis Dana,
1846, were coral hosts. If the Australian record really
proves to be this new species, Fungia cyclolites La-
marck, 1816, should be included as an additional host
(Loch, 1982: 4). One to 4 specimens were found at-
tached by a straight mucous thread (Figure 45) to the
underside of a (ordl accompanied by up to a few hun-
dred egg capsules.

Indonesia and probably Australia.

Etymology: This species is named after Mr. lan Loch,
who described this or a very similar species from Aus-
tralia, without naming it.

Remarks: Loch (1982) referred to and figured an nn-
named ‘species 4" from Australia, dlstmtfulshmg it from
E. ulu. We were able to compare that material with the
specimens collected off Ujung Pandang, In the Austra-
lian specimens, the spiral threads are somewhat more
prominent, which could represent some degree of intra-
specific variation. The limited amount of material does
not allow for conclusions on the identity of the Austra-
lian specimens; this prevented their inclusion as para-
types.

Conchologically this species is most similar to Epiton-
iwim  zatrephes  Melvill, 1910 (holotype  BMNH
191251683), from the Mekran coast. This shell is figured
by Kaicher (1980: 2377): it differs by having continuous
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Figures 36—8.

Species of Epitonium associated with mushroom corals off Ujung Pandang. 36-38. Egg capsules. 36. E. ingridac.

Scale line = 1 mm. 37. E. lochi new species. Scale line = 1 mm. 38. E. costulatum (Kiener. 1838). Seale line = 1 mm, 39. Sclerite
of alevoniid octocoral found in association with egg capsules of E. costulatuimn. Scale line = 0.1 mm. 40. Detail of figure 39. Scale

line = 0.1 mm. 41, E. costulatum. Eggs within a capsule. 42, E. ulu. Egg capsule with protoconchs 1. Scale line =
= 0.01 mm. 43. E. hocksemai. 44. E. ulu. 45. E. lochi. 46. E. ingridac. 47. E.
costulatum. 48, E. twilae. larval shells (= protoconchs 1). Scale line

47. Mucous threads. Scale line, with figure 43,

costae and by the more narrowly spaced spiral threads.
which are about as wide as their interspaces.

The holotype of Fpn‘unzum obligua (Sowerbv, 1844)
[Scalarial (BNMINH 1951231) also resemibles E. lochi, but
differs in having a clearly open, though narrow, umbiki-
cus, and continuous (ostae.

The Tolotvpe of  Epitonium  deflersi (Jousseanme,
1911) [Tenuiscala] (MNIIN De Boury-2706) [rom Aden,
which has a hroken aperture and missing apical whorls,

can notwithstanding be distinguished from E. lochi by

the relatively small .sh( il ]t'ngtlu\\ldtl] ratio (only ca. 1. 9)
and the presence of some varices. This holotype is also
figured by Kaichier (19S1: 3116)

Epitoniu A. Gittenberger and Goud new species

[k iglllf Sie 2-33, 48
Epitonium b by 15440): Dushune, 1955: 30, figs.
3. 6. Yamashi )9, figs. 1-6. Not Scalaria dla-

Lirt SOwWe !'l)\‘ 1

0.1 mm. 43—

= 0.1 mm.

Epitonium species 2: Loch. 1952: 3. 1 fig.
Epitonium sp.: Bmt(h( o, 1952: 3, fig. 1.

Description:  Shell (Figures 19, 28, 31, 32-33, 48) (n
= 20): Very fragile. broad-conical, creamy white,
reaching 17 mm in length. LengthAvidth 1.2-1.4-1.6.
Protoconch whorls 3. Protoconch with numerous very
fine, incised. axial lines. Maximum protoconch 1 diamn-
eter 0.12-0.13 mm (n = 2). Teleoconch whorls up to 9,
straight-sided. separated by a shallow suture. Teleoconch
s(u]ptm(' (Figure 19) of uno\enl\ spaced. fine, ortho-
cline, more or less obsolete costae, not or only in part
lamellate, and numerous low spiral threads that are sep-
arated by interspaces that vary from as wide as the spiral
threads to three times as wide. Costae not continuous.
not curved, barely touclmlg adjacent whorls. Fifth teleo-
conch whorl (width = 2.5 mm) with 19-24.4-30 costae.
IFive mm width whorl (whorl 6 or 7) with 24-31-36 cos-
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tae. Aperture subcircular. Apertural length/shell ength
0.37-0.44-0.52. Umbilicus YOIV IATTOW.

Egy capsules (n = 10):  Egg capsules roundish, white,
transparent, with protuberances, withont embedded
sand, closely connected along straight mucons thread.
Egg capsules 1.2-1.4-1.6 mm diameter with 342425
532 white eges per ((lpsuk

Type material:  Holotvpe NNM 59104, from type lo-

cality. Paratypes: NNM 59149/1, Indonesia, Sulawesi. off
ljunﬁ Pandang: W Lae-Lae, 7 m; NNM 59148/2, 9 m;
NNM ! 9145/] type locality. 3 m; NNM 59105/1, 59138/
3, 6 m; NNM 59127/1, 59129/1, 59141/10, 59147/1,
5915072, 9 m: NNM 59126/1, 59142/1, 59143/1, 12 m;
NNNM 59146, 15 m: NNM 59139, ESE Samalona, 5 m;
NNM 5913174, 12 m; NNM 59140/5, 13 m: NNM
59116/1, 59117/1, 59132/3. 59133/2, 59134/1, 59135/1,
W Samalona. 9 m: NNM 59121/1, 59122/1. 12 m; NNM
5911871, 15 m; NNM 59151/1, E Kndingareng Keke, 9
m; NNM 59106/1, 59107/1, W Kudingareng Keke, 9 m;
NNM 59115/3, 10 m: NNM 59113/1, 591141, 12 m:
NNM 59108/1, 59109/1, 59110/1, 59111/2. 59112/1, 15
m; NNM 59123/1, 59124/1, 1S m; NNM 59152/1,
59153/1, 24 m; NNM 59137/1, NV Lankai, 12 m: NNM
59159/5, Pulau Badi, 25 m; NNM 59161/2. Bone Lola,
S m; NNM 5959160/1, 9 m; NNM 59154/2, 59155/2,
5915672, 59163/1, Bone Taml)ung 5 m:; NNM 59157/1,
22 m. Only the specimens from off Ujing Pandang are
considered the type series (see Distribution bel()w)

Type loeality: Indonesia, Sulawesi, off Ujung Pan-
dang, W. Bone Baku, 6 m.

Other material examined: AMS 329653/1, Australia,
Queensland (see also Loch, 1982: 3, 4, 1 fig.): No. 5
Sandbank Reef, 13°45'S. 144°16'E, 9 m. L. Loch leg.;
AMS 099503/2, 0995041, 099505/1, 099506/1, 100188/
14, 3296S0/1, 329683/2, off Lizard Island, 14°39'—
14°42'S, 145°23'-145°28'E, 2-11 m, P. 1I. Colman, 1.
Loch and W. F. Ponder leg.; AMS 329672/1, Opal Reef,
N. of Cairns, 16°15'S, 145°'3() E. 9 m, L. Loch leg.; AMS
096575/2, 101238/2, 147334/2, 329676/4, 3296(9/3,
329670/1, E-NE of Townsville, 18°46'-18°57'S,
147°31'-147°44'E, 9-18 m, 1. Loch leg. NNM unnum-
bered, Indonesia, Ambon, Hitu, outer part of Ambon
Bav, W Laha, J. C. den Hartog leg.; NNM immumbered,
Sulawesi, off Ujung Pandang.

Records in the literature: Papua New Guinea, Na-
gada (16 km N of Madang) (Bratcher, 1982: 3, 1 fig.).
Japan: Sesoko Island, Olqna\\d( Yamashiro, 1990: 299
305, figs. 1-6). Red Sea, Sinai, Thomas Reef, 27°59'N.
34°97'E, (Dushane, 1988a: 31, figs. 5, 6).

Distribution (Figure 2): Australia (Queensland),
Papua New Guinea, Indonesia, Japan, and Red Sea.

Habitat: This species was found from 3 m to the max-
imum diving depth of 24 meters. In the literature that
might refer to this species a depth of 45 meters was
mentl(med (Loch, 1982). The following coral lost spe-

cies were recorded: Ctenactis eclinata, Herpolitha li-
max, Sandalolitha dentata Quelch, 1884, S. robusta
(Quelch, 1886) aud Zoopilus echinatus Dana, 1846.
Clung with mucons threads to the underside of a coral,
one to fourteen specimens were found accompanied by
up to a lew hundreds of egg capsules.

Etymology: This species is named after Mrs. Twila
Bratcher, of Los Angeles. California, USA, who first dif-
ferentiated the new taxon from E. bullatunt.

Remarks:  This species lias been misidentified by var-
ious anthors (Dushane, 1958a; Yamashiro, 1990: Mienis,
1994, conditionally) as Epitonium bullatune (Sowerby,
1844), a species associated with sea anemones (Kilburn
and Rippey, 1982; Kilburn, 1985; Mienis, 1994). The
badly damaged halotype ()fF bullatum (Figures 34, 35)
has a more globular, far less fragile shell \\1th Cconvex
whorls, costae occasionally formm(T a varix, and only
about 5 teleoconch whorls at a ]encth of 19 mm (several
apical whorls are missing). The specimens illustrated by
Jousseaume (1921: pl 3, fig. 2), Azuma (1962: fig. 2, as
Globiscala kashiwajimensis) ]\llblll’ll and Rippev (1987
pl. 11. fig. 15), Kilburn (198‘3 330, figures 160-163) and
Wilson ( 993: pl. 44, fig. 9) c\tmpllf\ the variabilityv of
E. bullatum. Although E twilac differs complcuoml\ in
shape from the other Epitoniiim species in this study, its
protoconch (Figures 28, 31, 48) cannot he (]1stmmns}1( d
from that of thcse other species.

Yamashiro (1990) published various data on the life
history of E. twilac (as E. bullatim). That anthor de-
scribed the egg capsules as elliptical, 0.8S mm in length
and 0.75 mm in width, containing 35-98 eggs each.
These data differ from our results. Based on very similar
shell morphologies, however, we consider his specimens
and the ones examined in this section to be Compe(iﬁc

Despite the fact that E. twilac differs markedly in
shell morphology from E. ulu, the protoconchs of these
species are very similar.

Epitoninum ulu Pilsbry, 1921
(Figures 2, 11-12, 17, 21, 29, +4)

Epitonium ulu Pilsbry, 1921: 376, fig. 11c; Bosch, 1965: 267.
fig. 1. Robertson, 1970: 45; Hadfield, 1976: 135, Table 1
Taylor, 1977: 253, 258, fig. 7; Kay, 1979: 156, fig. 53a. b;
Loch, 1982: 3, 1 fig.; Bell, 1955: 159, figs. 1-6; Dmlnm
198Sa: 31. figs. 3, £ 1988¢: 9, 1 fig.: Wilson, 1993: 273,

Description:  Shell (Figures 11-12, 17, 21, 29) (n =
20):  Very fragile, elongate-conical, creamy white;
reaching 16 mm in lenﬂth LengthAwvidth 2.3-2.6-3.6.
Pl()tocon(h whorls 3. Maximum protoconch 1 diameter
0.13 mm (n = 2). Protoconch with numerous, very fine,
incised. axial lines. Teleoconch whorls up to 12, sepa-
rated by moderately deep suture. Teleoconcl sculpture
varying in intensity from well-defined to obsolete. Cos-
tae unuenl\ spi aced, orthocline, more or less lamellate
or obsolete, not continuous, relatively prominent adapi-
callv and clearly encroaching on d(ljd((’llt whorl, curved
in addpertural direction (qure 21). Spiral threads vary
in strength on a single whorl: spiral threads only slightly
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reasing in number on later whorls. Fifth teleoconch
whorl (width 2.0 mm) with 15-23-2S costae and 9-11-
15 spiral threads. Five mm width whorl (between whorl
S and 11) with 19-28-33 costae and 10-14-25 spiral
threads. Aperture circular to somewhat oval. Apertural
length/shell length 0.20-0.26-0.29. Umbilicus very nar-
row to closed.

Egg capsules (Figure 44): Egg capsules roundish to
oval, white, granulated, sometimes embedded with sand.
Egg capsules closely connected along a twisted mucous
thread (Figure 44); Dushane (1988Sa: 32) reported 3
twisted threads. Capsule diameter 0.8-1.3-1.7 mm (n =
5). One capsule contains 67-225—405 eggs. Dushane
(198Sa: 32) reported 400-600 eggs within a capsule,
which she described as papillose, with softlv rounded
papillae. Kay (1979: fig. 53B) figures the egg capsules as
elliptical, 1.1 mm in width and ca. 1.6 mm in length. See
Bell (1952: 1985) and Dushane (1988a) for further data
on egg capsules, life history, and other relevant data.

Proboscis:
bands.

Whitish, with some transversal, transparent

Type material:  Holotype ANSP 127818, from type lo-

cality.
Type locality: USA, Hawaii, Hilo.

Other material examined: ANSP 127818, USA, Ha-
waii, Big Island, Hilo; AMS 138321/1, Australia, Queens-
land (see also Loch, 1982: 3. 1 fig.). Eel Reef, 12°24'S,
143°22'E, 48 m, 1. Loch leg: AMS 329660/1, Long
Sandy Reef, 12°29’S, 143°46' F 10 m, 1. Loch, ka ANIS
099801/‘3 099502/2, 100821/1. 329656/3, near leard Is-
land, 14°40'—14°42’S, 145°23'-145°2S’E, 1.5-14 m, P,
H. Colman and 1. Loch leg.; AMS 138320/1, S Escape
Reef, 15°53’S, 145°49'E. 1S m, I. Loch, leg; AMS
096573/7, 329649/2, 329650/1, 329651/1, 329652/1,
329655/2, 329658/7, E-NE of Townsville, 18°46'~

18°57'S, 147°31'-147°44'E, 6-15 m, 1. Loch leg.; NNM
nnnumbered, Indonesia: Ambon, Hitu, outer part of
Ambon Bay, E and W Laha, A. Fortuin and J. C. den
Hartog leg.; LACM 86-163, Java, off Jakarta, Kepulauan
Seribu (= Thousand Islands), Pulan Pelangi and Pulau
Putri; AMS 135315/1, Malaysia: Pulau Singa Besar, Pu-
lau Langkawi, 6°14'S, 99°44'E, I m, 1. Loch. leg.

Records in the literature: USA, Hawaii, Oahu, Ka-
neoke Bay (Bell. 1985: 159-164. figs. 1-6); Papua New
Guinea (Dushane, 19588a: 32: \Ltldl\es (Dushane,
1958Sa: 32): Red Sea, Straits of Tiran, Tiran Island and
Sinafir Island (Dushane, 1958a: 31, 32, figs. 3, 4); Sinai,
Thomas Reef, 27°59’'N, 34°27’E (Dushane, 198Sa: 31,
figs. 5. 6).

Distribution (Figure 2):  Iawaii, Australia (Queens-
land), Ind ia. Malavsia, Maldives, and Red Sea.

Habitat: 1 ecies was recorded between 3-24 me-
ters depth. Cora s were Fungia spinifer Claere-
boudt and 11oek S7. F scabra Doderlein, 1901,
F concinna, F horrid na, 1846, F scruposa Khmn-

zinger, 1879, F. fungitcs, F. granulosa Klunzinger, 1879,
F scutaria Lamarck, 1801, F moluccensis Van der Horst,
1919, F gravis Nemenzo, 1955, and F pauwmotensis
Stutchburv 1833. One to 11 specimens, free or accom-
panied b) up to a few hundreds of egg capsules, were
observed on the individual corals, attached with mucous
threads to the underside or on the substrate of these
hosts.

Remarks: Shells of this species vary considerably in
length/width ratio. intensity of teleoconch sculpture and
number of costae. They differ from E. hoeksemai by a
length/width ratio of ca. 2.6 instead of ca. 1.9 and by the
presence of less than 20 spiral threads on the fifth te-
leoconch whorl. 1t is the most common epitoniid species
associated with Fungiidae in the study area.
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